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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a corrosion-resistant high-performance rare earth permanent magnet at a low cost. 

SOLUTION: Fine powder of one metal selected out of Al. Mg. Ca, Zn, Si, Mn and alloy thereof and an oxide of one or more elements selected out of 
Si, Mn, Zn, Mo, Cr, and P are compounded into a composite, the composite is formed into a corrosion-resistant film, and the film is provided on the 
pretreated surface of a rare earth permanent magnet of R-T-M-B (R is, at least, a rare earth element including Y, T denotes Fe of Fe and Co, and M 
is at least one element selected out of Ti, Nb, Al, V, Mn, Sn. Ca, Mg. Pb, Sb, Zn, Si, Zr, Cr, Ni, Cu. Ga, Mo. W. and Ta, and the contents of the 
elements are represented as follows: 5 wt.%<R<40 wt.%, 50 wt.%<T< 90 wt.%, 0.1 wt.%<M<8 wt.%, and 0.2 wt%<B<80 wt.%). 
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[R*«l] R-T-M-B (Rtt Y^$0^±JI^ 
*0'>tt< kfc-«L TtiFeXttFeMCo, MU 
Ti. N b . A 1 , V, M n , Sn, Ca, Mg, P 
b, Sb, Z n, Si, Z r , C r , Ni, C u, G 
a, Mo, W, T afr&»f*lS'>tt< k& — m<Dftm 
T^ot, ssiotsiA^nf n 5 w t %^ R ^ 4 

Owt%* 5 0 w t %^T < 9 0 w t %> 0. lwt% 
^M< 8 w t % N 0. 2wt%^BS8wt%) TSE 
Stl5«±!H7^»EOSIl:, M«lS*fl&Lfc8L A 
1. Mg, Ca, Zn, S i, M nRtfCft&O^&tf) 

i, Mn, Zn, Mo, Cr, Pfr&Btf tl*4>& < k 

4 L fc c k ««{R 4: -T « Bft14«±SHK50« 

R-T-M-B (RttY*^tr*±JSi7EJR^>4<i:fe 
—11. TttF eXteF e&tfC o, MttT i , N b, A 
1. V, Mn, Sn, Ca. Mg, Pb, Sb, Zn, 
Si. Zr, Cr, Ni. Cu, Ga, Mo, W, Ta 

S^l^nfnSw t %SR^4 0 w t %, 5 0 w t 
%ST<9 0wt%, 0. 1 w t %<M^8 w t %. 
0. 2wt%SBS8wt%) 7?«ESn8^ftlt 
R-Fe-Co-M-B (RRtfMttLbKJkraUTfio 
T, SjclOt^I^ 30wt%<RS90wt%, 0 
wt%SFe^50wt%, 5 w t %<'C oS7 0 w t 
%, 0wt%SM^8wt%, 0w t % < B ^ 2 w t 
%) T?«f2StlS^&2*»&U HSfiSftfefcOT* 

s i*tt*±a»5oi!a*fc 

«r«S Lfc», ±!BBd14£JH*tt^-r 5 efc 5 L 

4 ] B«ttJS&K<OTO«*tf 1-4 0/imT 
2Xtt3K«OBJttt«±JH«50Hifi 

^tt«l»*-e, »tt#TO*«T0. 1 - 1 5 ¥ 
^»ST0. 0 1-5^m, 7X^>htk (TOSS/ 
TOffS) #2W±T^5k<DT*feoT, JfflKfllCiStt 
S7U-*«ai9*OgeiJStf7 0 w t %W±T'fc* 

1 4 ov^tifr i mzm<DM&^±m&E 

[0 0 01] 
[0 0 0 2] 
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0. ll^lfu m^^l^T'fe^o #tCNd-Fe-B 
R*$UKBtt, S rn - C o &7^«5fc: J£^T£g7C* 
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fc«fflLat^kfr6jR*t»*««sfiBr*o, a««Ftt 

[0 0 0 3] a«M#1tlRl±a)ft«)OI«»W^ttN d - F 
e - B3S7^a5©a«W*fl!*«IJCfTtonTt^**^ 

*«LT»;tt^NdSBI5*Hjt"rft, l^W2§ 
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[0 0 0 4] LfrU Nd-Fe-BMMW, ± 
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N d - F e - B C o *^rt:ffl/#**f *T 

BAtttt**SSfi±LTi>5*<, ^ttT-feffl 

[0005] *ttc, mi&&&mmm : e— s^xu^— * 

ffl*— £4ifO*-£«£fcN d - F e - B^tJc^S 
*«3XhTjtll-r 3ektf^;R£nTi>£ 0 Mtc, c 

fes^ass^3 o o°cw±tcAo^^n^ck^o, c 

[0 0 0 6] Nd-F e-B3K*^«e©BA14*3tfl 

■rsfc*, tt/B£g. A 1 

<<y>7\ n i * -y*«o*aaffi«ua*<aisn*^ ± 
kttaaBofttBTttjHiLt^ ffj^tf, ttmss&B* 

50 T*ttHA<58£-r* 6 ^^yyu-fw vyttBJRHl, B 
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[0 0 0 7] *«HStt, ±IE*lt*C«*. *tt*T?, 

i\«E<o*ffijc, wttai*aiiuft«, watt w^tt* 

[0 0 0 8] 
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*7jc^»Ek:oi^TK*«tWLfte*, R - T - M- B 
CRttY**tr«±S(7E*0'>a:<4:t-«, TteFe 
MFeMCo, MfiTi. Nb, Al. V, Mn, 
S n, C a, Mg, Pb, S b. Z n, Si, Z r, C 
r, Ni, Cu, Ga, Mo, W, T a*^glfnS'> 

ft 5 w t % ^ R ^ 4 0 w t % , 5 0 w t % < T ^ 9 0 w 
t %. 0. 1 w t %<M^ 8 w t %, 0. 2wt%^B 
S8wt%) T*«fBSnS$^ t#tcE^& 1 R — 
Fe-Co-M-B (RRtfMtt±Kfcra«T*9, § 
7Li^3^I^ 3 0 w t %< R ^ 9 0 w t %, 0 w t % 
^Fe^50wt%, 5 w t %S C o ^ 7 0 w t %, 0 
w t % ^ M ^ 8wt%, 0 w t %< B^wt%) 

OSSlc, #$L<ttffiJfiS*JfiLfcBL Al, Mg, 
Ca, Zn, Si, MnSD'cnf)^OW6I(i 
ft5'>*< fct>-ao&JBO*»»5Ri:, Si, Mn, Z 
n, Mo, Cr, Pfr6aifn5'>4< kt>-8W±0 

[0 0 0 9] SP*>, (l) r-t-M-B 

CRttY*^tf«±Sl7cJI6<0 / >*< fct-tl. TliFe 
XiiFeMCOs M(iTi, Nb, Al, V, Mn, 
Sn, Ca, Mg, Pb, Sb, Zn, Si, Zr, C 
r, Ni, Cu, Ca, Mo, W, T a 63Mtfft£>'> 

ft 5 w t %<R < 4 0 w t %> 5 0 w t % ^ T ^ 9 0 w 
t %, 0. 1 w t %SM< 8 w t %, 0. 2wt%^B 
S8wt%) T*«iaStl*«±a7lc^«iE<0*ffitC, 8u 
att*i«:JELfcf£, Al, Mg, Ca, Zn, Si, Mn- 

*flM»*4:, Si, Mn. Zn, Mo, Cr, Pfr&jg 

J* $ ft £ iBftttjftai*ft-* L fc e fc * W« i: * * B*tt 
R±«»Eo«i»ffi, &o\ (2) ±E < i ) ohjb 

^ffitcfil^T, H>±mjkt\MEi)\ R-T-M-B (R 
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14 Y **CT#±«7E*0'>a < t t-a, T tt F e Xte 
F e&tfC o, MttT i . Nb, Al, V, Mn, S 
n, Ca, Mg, Pb, Sb, Zn, S i, Zr, C 
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ft 5 w t %^ R ^ 4 0 w t %. 5 0wt%^T<9 0w 
t %, 0. lwt%SMS8wtl 0. 2wt%SB 
S8 w t %) TaiHSft-Sfi'ft It, R-Fe-Co- 
M-B (R&tfMtt±KfcWi;T ? a&oT\ ^TT^CO^W 
/0 itf30wt%^R^90wt%, 0 w t % < F e < 5 
0wt%, 5wt%^CoS70wt%, 0wt%^M 
^8 w t %, 0wt%^B<2wt%) TagEStl^^ 

ft2t«i&u ■!Ja«ftfcto-e**B*tt*±«« 
[ooio] olt. *mft*mnfommirz>o *9twtc 

ffll>e>ft3 N d — F e - B^i\«iE«riaja-rStcfefc 
oTtt, R-T-M-B (RttY*^tf«±«7C*©'> 
*<i:t-a, TtiFe^FeMCo, M(iTi, 
Nb, Al, V, Mn, Sn, Ca, Mg, Pb, S 
20 b, Zn, Si, Zr, Cr, Nt, Cu, Ga, M 
o, W, T afr£3Mtfft3'>&< fcfc— a<07C*T?fco 
T\ &7t$&<D& ^l^ftlf ft 5wt%SR^40wt 
%, 5 0 w t %^T^ 9 0 w t %, 0. lwt%SM< 

8wt%, o. 2wt%SB^8wt%) T-ssasns 

S±«*^«S, Wlc R-T-M-B (RttY€rS*r« 
±«7E*4>4>ft< fcfc— a* TttFeXtiFe&tfC 
o, MttT i, Nb, Al, V, Mn, Sn, Ca, M 
g, Pb, Sb, Zn, Si, Zr, Cr, Ni, C 
u, Ga, Mo, W, T afre>Sl£ft5'>fc< fcfe— a 
30 ^it'goT, &7ciR<D^S#*-ft^ft5 w t %2 
R^40wtl 5 0 w t %<T^ 9 0 w t %. 0. 1 
w t %^M^ 8 w t %. 0. 2wt%SB^8wt%) 
T«E*tl**ft 1 R-Fe-Co-M-B (RR 
tJFMtt±I2i:|5|i:T*feoT, &7ll0tfiI^3Owt 
%^R^90wt%, 0 w t %^ F e S 5 0 w t %, 5 
wt%SCo^70wtl 0wt%SM^8wt%, 
0 w t %<B^2 w t %) TSIE£ft£^2 
U t^t>«>S2^itTi!lilSft*«±a*^KE«:ffl 

40 [0 0 11] CCT\ ^1 Ji:R2 F eMBffr&ISffl 
(RtiY*$CFS±S7t;*^>35:< fcfe-a) 

ft*a^tt*, «*w«c«c. n, o, h, p, smiz 

ifclc oFe, R U B 'J y ^ffl^ ifW»4Ji*tf 

50 $>Z*\ »1±«lNd«E^fP«K:*ftoT«&ftia>* 
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<0R 2 Few Bfitf^l^tfa* Ll^<DT\ iSHlCJEi; 

5TF> 7 0 0-1, 2 0 0 °C<£>fijgT' 1 BtfffltUiS&l&JI 

[0 0 12] -73, ft&2H\ R-F e-C o-M-B 
(§711^)^1^ 3 0 w t % ^ R < 9 0 w t Ow 
t %<F e^5 Ow t %, 5wt%<Co^7 0wt 
%, Ow t%<M^8w t%, 0 w t % ^ B ^ 2 w t 
%) 7«ESn, lEtc R t LT P r , DyXliTb** 

ft*w*cttc. n, o, h, p. ssttftinstok 

ffl(TU4Fe. C o*£t*fc*£i«&fcJ](7cjR) , R 
U-y^-ffl, ffitfJC RTMffl, RTMl, RT 2 2ffl, R 
2T 2 7 B*§. RT 2 s*g (T 2 tiFe. Co*i*kt4I 

fnt R2 F ei4 BffiO»jSWT?)fc», ^2(4, 01 

S-ttifOSBT-tToTtcfcu^ fit. 2O0)££*»5Sti 
¥*9ttStt0. 5-2 0fimOBltfJ:l^ 0. 5 n rn 

[00 14] ^ii:M2 Ol&*<Di&&ttH:'&& l 
7 0 — 9 9wt%, &^2*M-30wt%tf!f$L 

So $&2tf 3 0w t %*S^t§i:^f5^(D^«14fflO 

So 

[0015] ^^ti7crg^a»^, mm^f&my^T. 

*8tt9 0 0— 1, 2 0 0"COilJtKlT»aXttAr8 
l«TICT3 0»U±m\ ftftfft* B£fil*£fSJ*WT 

[0 0 16] ^JSWcfcttSN d - F e-B5S*i\W5 
kfc^Ttt, ttfWB218WC P r , DyStJF/X«TbO 
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^Mn^Pr, Tb. Dy*<±fflO*te^£lct£|ft* 

[0 0 17] *58^tt3tt5Nd-Fe-B^7l<i\8aES 
tt> «««p1±A^«Ba*ffi«B rt'l. 1 Ttt±, «GS 
^iHcT'7 9 6 k A/m«L a*^*^-* (B 
H) m a x T* 2 3 9 k J /m 3 KiT'SS C t^ff $ L 

tctec, n. o, h. p. swtsnstf, *oiga 

Ii2wt %WTT**SCi:A<S!*Li\ 2 w t 

[0 0 18] ^S^lCfcttSN d - F e - B^tJc^MKS 
<D«ttf*ffiJ*tt 7 . 2g/cc«±^a$U^o 7. 2 
20 g/c c*StTtt««*A<+»k:f#6na:v>if'&^fi 
So JrCJfr^te 1 5 0MPatth l£'y;*7-X5E2 

T'5 0 0Wi^a$U> o tfiffiJltfl 5 OMPam 

[0 0 19] *«KtC*5l^Ttt, ±i2«±«*X«5© 
SStC, A 1 . Mg. Ca.'Zn, Si. Mn&tfCft 

Si, Mn, Zn, Mo, Cr, P^6Stfn§'> 

[0 0 2 0] CCT\ ±K^l*»3fcfc:LTU\ ^U- 

g^O. 1 - 1 5 /iin, V^/P^tfO. 01-5/imT 
Sot, frorx^hJ* WSSTl/^/PS) #2 

- 1 0 jirru TiQffS^O. 1-0. 

^7X^^ hhb WSSS/T^JPS) ^ 1 0tt±O 

tOT'SSo ¥i9SfS#0. 1 |im*im 71/-^ 

iUl 5 m«T#HS Ll^o ¥^»ffA<0. 0 1 

50 n^feSo Htft'2*St/£4:7U— 



-4- 




[002 l] *l6WT»fltSns&B!*c:*50^T, ±E£ 
W±T'fit>, tO»SL<li7 5wt%«i?65o 7 

S/c, Si, M n, Zn, Mo, Cr, Pfr&SfcfftS 
'>« < t Hl©S*©»{b»« 3 0 w t % tTF> ct 0 /o 
#£L<«:2 5 w t %«T (OSSSf) c 

[0 0 2 2] *»MK:*^T, ±I2Wft1t)£)««rfBri£-r 
fc±E7*&«5*«», X«&7j<jg«£*^«5lcaffi 

en mvt»s ym. mwmm. (2) Twjm 

ft* 7j<ift, (3) -y h77X h^bil^tl^^ 20 

< kt-aaofflasrtrAtfcti^ en Tfgfflt-sfft 

it*i:LTtt, fig& ffltt, Bf&, BS 
BL 7-y<b7j<*K v iav>#>K, L^^gg, HHP* 

8 01CWTOffl*fc:LT*±«8t5*»»-r*. Kffi» 

«jEftiio«»**ia±s**sii(iji*<*« 0 (2) 

m>5ci:^tt§7WJijtili^ *Kft^ hU 
^Ith'J^ MEtMJ^A, ^Z^b^HJ 
g/LW±2 0 0 g/LWTdtT7|c»»T«9, 

£rf£j±2-t!:So (3) toy-^X LT^ji^O-tr^ 

RttbEE/^2-3 k g f /cin^cxsaii-rntf & 

i\ fay h7?7> hltmstmtomtBM^AVVk 40 
[0 0 2 3] WfflaicSHr^T. &SlM»5fci:±EBMb«!J 

etca*-rso awxatt^«, mmmm^io^ a 

Stt3 0 0ttt±3 5 0°C*«tCT3 0#«±lt»"r* 

*fcBfcttfcJR<&5;fe*n*<fcSo Sft, 3 5 0°CW 
fb<0ig(lSic&9f#;g> o 

[0 0 2 4] *»WtJS»*Jfil|a5«a«C«teoTtt, 



»M 2 0 0 1 - 2 3 0 1 0 8 

^*»mb«*c<fe oe&stiftaai:**. c tiaras 

[0 0 2 5] co«fc5tcf#6nfc*»WOAIM<0¥^/P 
2& 1-4 O/xrnCOBSHtCfeSCfc^SSbt^o 1 // m 
**^ttiMHl*^£'r*aft*«*?), 4 0 /x m*jffl7t 

[0 0 2 6] 

[0 0 2 7] TE»ffiJC±t)«±3Sfcki\aS*« 
afiLfco A r»H«OB»iS»j|?K:cfe!3. MJtT? 2 8 
Nd-6 9. 8Fe-lCo-lB-0. 2 A 1 
/^OSfifcErfEKiU ArSaiTTM, 0 7 0°CtCT2 

U < fifiitT* 47Nd-13Dy-18. 3Fe-20 
Co-0. 5B-lCu-0. 2 A 1 ftS3ta3cO»»* 
A r»H«OiKfflifiS»fc:Tf^»Lfco cn^2t 

»H«TFtCT^3 ^^y ^ Tffi*»»U ^^T-^ 

^ 1 <DmW9 3 w t %\Z-£&Z(D%m7 w t 

T, gii»L/*cV7U>?-H:T3 0»iB^Lfc o C 

1 5 kOe«ff^93*PStirc&SrttC3lS«U 1. 
0 t /c m 2 t73iE^TyUX/£^L7c 0 C»«:«A 
rSfflSKTl, 0 7 0 0 CT2^Pem^b, H*C 5 3 

7ct>c^H^6?12 1 mmxf^i 0mm^(Dffi5fr 

[0028] c (DmEcommm^ bhf u-^-Truj 

SLftfcCi, «§K*«|tBr*M4. 4T,{SK^ 
iHc^l, 110k A/m, S7vX^;l/^-ffl^ 3 9 
8 k J/in 3 T*6o/co C OffiSlctsttS D y (Dftmft 
tp&EPMAlCTm^tct.CZ^ £fflOttlMti6fc: D y 
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N , O. H, P, Sf^)Il^ ^ffifttfX 
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— ^8!ieit*ffl^T9. 8 0 7 NCO^StCTtf -y^-X 

coo3o] &mKi&<Dttib(DtmmtLT. y 

*2 Ow t % (#fc¥J3fta3 |im, ¥i$/P20. 2 /x 
rn) , *S7jc*dA»4 w t %*^Snte»»7jcSiS«:*P 

i>\ C(0»»7kjSttk:taEHK«-*»fllLfc», 10m 

*S»SL, 3 0t»CT3 0»iO»L 
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5 o°acT3 o shush 
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g e*tt&QR«:fT o /Co 

(1) J I S-K- 5 4 0 0*»gH»tcq|-rSo 

(2) jfc«*»#Lfc«5te 1 2 O^C, 2«EE, 2 00 

S-K-5 4 0 OSBStttftlcVi;* ^7^-t^7T' 
1 mmf077 1 0 0<B^T*#«cfc«5tc»Sa^60 

20 4 5«Oftfitt:»<3I^TM*<U «ofc»»g<D»T 

TglicgS^to HuffiS^f?? £ tick 9, Steffi 

[0 0 3 2] 
[Si] 









(2)7* \/y i s\-9y]i- j mmW: 


L 




100/100 


100/100 


2 




100/100 


100/100 


3 




100/100 


100/100 


i 




100/100 


80/100 



[0 0 3 3] 

<0«®tC, #$L<ttMffl*f*J*Lfc», Al, Mg, 
Ca, Zn, Si, MnMcnb^f ^^6M 

n* y >a< tt-aoft«oaM»*i:, si. Mn. z 



n, Mo, Cr. P ttS'>ft < fc— ««±<Z) 

TO*©BKb»*a^LTjErit«n*ftfli*aB«tt«t<« 



F2-A(##) 4K026 AA01 AA02 AA21 BA03 BA06 
BA08 BB08 CA18 CA21 CA23 

CA29 CA41 DA16 EA02 EA07 ' 
EA08 

5E040 AA04 AA19 BC01 CA01 HB06 

HB11 HB14 HB15 NN01 NN05 
5E062 CC03 CD04 CE04 CF01 CG02 

CG05 CG07 



-6- 



